N
ative American individuals have a higher 12-month prevalence of alcohol use disorder relative to nonHispanic white individuals (AUD; 19.2% vs 14.0%) and are twice as likely to meet criteria for a severe AUD (Grant et al., 2015) . They also have higher alcohol-related consequences, and morbidity and mortality rates, including alcoholrelated motor vehicle accidents and suicides relative to nonHispanic whites (Center for Disease Control, 2013; Landen et al., 2014) . However, it is also important to note the wide variability of alcohol consumption patterns within any ethnic minority group. While lifetime substance use is often lower among Native American groups relative to other adults Spicer et al., 2003) , of the Native Americans who do consume alcohol, there tends to be increased frequency and severity of use (Grant et al., 2015) .
These variations in alcohol consumption and consequences may be associated, in part, with drinking cultural norms. In a landmark article, MacAndrew and Edgerton (1969) argued that culture influences how people behave during and after drinking alcohol. For example, within group, cultural differences have been found based on factors such as religious beliefs (Koenig et al., 2012) and religious commitment (Menagi et al., 2008) . Individuals who identify with religions that promote abstinence generally report higher rates of abstinence; however, those who drink alcohol have an increased risk of AUD (Luczak et al., 2014) . Most Southwestern tribes promote abstinence and prohibit alcohol, such that alcohol is illegal to sell, buy, or consume on their reservation land (Kovas et al., 2008) . Given the impact of cultural norms and proscriptions against drinking alcohol, cross-cultural applicability of the AUD diagnostic criteria is warranted.
Only one previous study has examined the construct validity of the AUD criteria in Native Americans. Gilder et al. (2011) examined the validity of 10 AUD lifetime symptoms, except for legal concerns, outlined in the Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision (DSM-IV-TR; American Psychiatric Association, 2000), among a Native American community sample that endorsed drinking more than 4 drinks at least once in their lifetime. They found support for a unidimensional construct in this sample, suggesting that the abuse and dependence symptoms represent a single diagnosis. ''Social and interpersonal problems related to use'' and ''tolerance'' were associated with lesser severity, whereas ''physical and psychological problems related to use'' and ''activities given up to use'' were associated with greater severity. In terms of ability to detect who meets criteria for an AUD and who does not, ''social and interpersonal problems related to use'' had the highest discrimination ability and ''tolerance'' had the lowest discrimination ability. Gilder et al. did not include the criterion of craving that was added to the Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5). Thus, to our knowledge, no previous work has examined the construct validity of the full DSM-5 AUD criteria in a treatment-seeking sample of Native Americans.
Most previous factor analytic studies of DSM criteria for AUD replicate the work by Gilder et al. (2011) , demonstrating that these criteria represent a single continuous latent factor (see review Hasin et al., 2013) . These findings also have been incorporated into the newest version of the DSM-5 (American Psychiatric Association, 2013), in which the alcohol abuse and dependence disorders were combined to reflect a single disorder. Yet, many of the studies used to justify the transition from two disorders in DSM-IV-TR to one disorder in DSM-5 relied on data from predominantly non-Hispanic white samples that were not treatment-seeking. Thus, we found it important to examine the unidimensional nature of the DSM-5 AUD diagnostic criteria in a sample of treatmentseeking Native Americans.
Our study builds on previous research in several important ways. One, we assessed the unidimensional nature of this construct using the DSM-5 rather than the DSM-IV-TR, as previous studies have done. Specifically, the current study included a measure of craving and was testing the validity of this criterion in a diverse sample. Two, although Gilder et al. (2011) found support for a single construct in Native Americans, different clinical assessment measures were used. Gilder et al. (2011) used the Semi-Structured Assessment for the Genetics of Alcoholism (SSAGA; Bucholz et al., 1994) to assess AUD, whereas the current study assessed AUD using the Structured Clinical Interview for the DSM (First et al., 2002) . Lastly, in contrast to Gilder et al. (2011) , our sample was treatmentseeking, and it is currently unclear whether the DSM items are discriminative within those seeking treatment for and meeting diagnostic criteria for AUD as defined by the DSM-5.
The current study used baseline assessment data from a randomized clinical trial examining the efficacy of a culturally adapted evidence-based substance use disorder treatment to evaluate the construct validity of the DSM-5 criteria for AUD in a sample of Native Americans seeking treatment for alcohol and drug concerns. Specifically, we sought to test the latent factor structure of the AUD diagnostic criteria and examine item characteristics of the AUD diagnostic criteria using item response theory (IRT). We hypothesized that a single continuous latent factor would best fit the data in our sample. IRT analyses were exploratory, and we did not have a priori hypotheses for the IRT models.
METHODS Participants
Participants (n ¼ 79) were recruited from a substance use treatment agency located on a Native American reservation in the southwestern United States. Inclusion criteria were: tribal membership; residence within the reservation or immediately contiguous small settlements; aged 18 or older; seeking treatment for a substance use disorder; meeting DSM-IV-TR criteria for substance abuse or dependence for at least one of the following: alcohol, amphetamine, cannabis, cocaine, or inhalants; and willing and able to participate (in English) in assessment and treatment procedures of the study.
The majority of participants enrolled in the study were male (n ¼ 54; 68.4%) and had an average age of 32.91 years (SD ¼ 10.13, range 18-55). Most participants identified as being a member of the tribe (n ¼ 78; 98.7%) and were currently living on the reservation (n ¼ 78; 98.7%). Approximately 64.6% of the participants (n ¼ 51) endorsed tribalspecific religious preference, and 72.2% of the sample (n ¼ 57) reported actively practicing this religious or spiritual preference. On average, participants had completed 11.48 years of education (SD ¼ 0.89), and the largest percentage of participants endorsed being self-employed (n ¼ 34; 43.0%). Most participants had received previous treatment for a substance use disorder (n ¼ 55; 69.6%)
Measures

Addiction Severity Index
Demographic information was obtained using the Addiction Severity Index (ASI)-a semistructured interview designed to assess several domains in individuals presenting for substance use concerns. The ASI has been shown to have good reliability and validity (McLellan et al., 1985 (McLellan et al., , 1990 .
Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (SCID for DSM-IV-TR) Alcohol Use Module
Past-year alcohol abuse and dependence were assessed using the Structured Clinical Interview for DSM-IV-TR (SCID for DSM-IV-TR; First et al., 2002 ) AUD module. The SCID AUD module is a semistructured interview that assesses for alcohol abuse and alcohol dependence corresponding to the DSM-IV-TR criteria (American Psychiatric Association, 2000) . This measure has demonstrated good reliability, particularly when assessing alcohol abuse and dependence with Kappa values ranging from 0.65 to 1.0 (Zanarini et al., 2000; Lobbestael et al., 2011) .
There was a change in the AUD criteria from DSM-IV-TR to DSM-5 (American Psychiatric Association, 2013), namely the removal of the legal consequences criterion and addition of the craving criterion. Although the SCID for DSM-IV-TR was used in this study, a supplemental question addressing craving was also included: ''(Did you have/have you had) a strong desire or urge to drink?'' To assess the validity of the DSM-5 criteria, the legal consequences item was dropped from the analyses and the supplemental craving question was included for a total of 11 criteria. In alignment with DSM-5, alcohol abuse and dependence disorders were combined into a single disorder. Mild (endorsing !2 criteria), moderate (endorsing !4 criteria), and severe (endorsing !6 criteria) subclassifications also were used.
Procedures
The study was approved by the local university Institutional Review Board and the Tribal Council. Research assistants explained the nature and condition of the study to all eligible participants, and participants signed a statement of informed consent. A federal Certificate of Confidentiality was also obtained from the National Institute on Alcohol Abuse and Alcoholism to protect participant information. As part of a larger randomized trial, participants completed baseline assessment measures before being randomized to a treatment condition. All participants received compensation for the completion of the baseline assessment measures.
Data Analysis
All analyses were performed with Mplus (version 7.3; Muthén and Muthén, 2012) . Data were treated as binary indicators, such that each participant was coded as either having a criterion present or absent. The SCID is on a 3-point Likert-type scale with a score of ''1'' indicating absent, ''2'' indicating subthreshold, and ''3'' indicating threshold. All absent and subthreshold indicators were coded as absent, and all threshold scores were coded as present.
Recommendations for sample size in CFA are varied, but a critical sample size of at minimum 5 cases per parameter is needed (Kline, 2011) . The sample size in the current study met this minimum requirement, with approximately 7.18 cases per parameter. A single latent factor indicated by all 11 AUD criteria was tested with the latent factor mean set to 0 and variance set to 1 for model identification. The robust weighted least squares (WLSMV) estimation procedure was used to accommodate binary indicators (Li, 2016) , and model fit was examined using the Comparative Fit Index (CFI; cutoff !0.90), Tucker-Lewis Index (TLI; cut-off !0.90), root mean square error of approximation (RMSEA; cut-off 0.08), and weighted root mean square residual (WRMR; cut-off 1.00; Hu and Bentler, 1999; Yu, 2002) .
There were missing data on 3 criteria-failure to fulfill major role obligations, hazardous use, and social/interpersonal problems related to use-for 16 participants enrolled in the study. WLSMV utilizes pair-wise deletion to handle missing data. We also estimated missing data using multiple imputation, and there were no substantive changes in the pattern of results.
RESULTS
Item Descriptive Statistics
Percent endorsement of each AUD criterion is presented in Table 1 . In this sample, the ''repeated attempts to quit/ control use'' and ''drinking more/longer than planned'' criteria were endorsed by almost all individuals in the sample (98% and 96%, respectively). ''Much time spent using'' and ''activities given up to use'' were among the least frequently endorsed items (53% and 56%, respectively). Of the 79 participants, 98.73% (n ¼ 78) endorsed at least 2 criteria. Of participants meeting the DSM-5 diagnostic threshold, 6.41% (n ¼ 5) qualified for a mild AUD, 14.10% (n ¼ 11) for a moderate AUD, and 79.49% (n ¼ 62) for a severe AUD.
Confirmatory Factor Analysis
Confirmatory factor analysis was conducted using the 11 AUD criteria as indicators of a single latent factor. The model provided an adequate fit of the data (x 2 [44] ¼ 60.219, P ¼ 0.0524; CFI ¼ 0.954; TLI ¼ 0.940; RMSEA ¼ 0.068 [90% confidence interval {CI} 0.000-0.108]; P ¼ 0.236; WRMR ¼ 0.908). This provides evidence of the construct validity of the AUD diagnostic criteria in this population and further suggests that the DSM-5 AUD criteria reflect a unidimensional construct.
Standardized factor loadings for each AUD criterion are presented in Table 1 . Results indicated that 10 of the 11 criteria loaded strongly and significantly onto the latent factor ranging from 0.522 ''tolerance'' to 0.887 ''withdrawal.'' The loading for ''repeated efforts to quit/control use'' was not significant (b ¼ 0.213, P ¼ 0.125). Given that the results from the CFA suggested that the AUD criteria reflect measurement of a single latent trait in this sample of treatment-seeking Native Americans, a 2-parameter IRT model was used to further examine the relationship between each criterion and the latent trait. IRTanalyses provide information on two main parameters: item discrimination and item difficulty. Discrimination parameters are slope parameters. Steeper slopes indicate that a criterion is better able to distinguish between individuals scoring low and high on the AUD latent trait continuum. Difficulty parameters are x-coordinate parameters that correspond to a 50% probability of endorsing a criterion. As the difficulty parameter increases, it suggests that an individual needs a higher severity on the latent trait to endorse that criterion at least half of the time.
Results from the IRT analysis are presented in Table 1 , and item characteristic curves (ICCs) are presented in Fig. 1 . The largest discrimination parameters in the sample were found for ''withdrawal,'' ''social/interpersonal problems related to use,'' and ''activities given up to use.'' The criteria with the lowest discrimination parameters were ''repeated attempts to quit/control use,'' ''tolerance,'' and ''drinking more/longer than planned.'' AUD criteria associated with the highest severity parameters were ''much time spent using'' and ''activities given up to use.'' The lowest severity parameters in the sample were ''repeated attempts to quit/ control use'' and ''drinking more/longer than planned.''
DISCUSSION
The study is the first to have examined the validity of the DSM-5 AUD criteria in a sample of Native American participants seeking treatment for substance use problems. Confirmatory factor analysis results suggested that an 11-item, 1-factor solution was a good fit of these data in this Native American treatment-seeking sample. These findings are in line with other research that has identified a 1-factor model of the AUD construct across studies (Hasin et al., 2013) and in a Native American community sample (Gilder et al., 2011) , albeit with 10 of the current 11 criteria. Furthermore, these findings provide cross-cultural support for the conceptualization of AUD as a single, continuous factor in a treatmentseeking sample of Native Americans.
All criteria loaded significantly onto the latent construct except the ''repeated attempts to quit/control use'' criterion. Other research in treatment-seeking samples has also found that this criterion did not load significantly onto a single latent factor (Murphy et al., 2014) . Furthermore, this criterion was endorsed by almost all participants in the sample. It could be that this criterion is appropriate for use in discriminating between those with and without AUD, but is less informative for treatment-seeking individuals. Indeed, Kessler et al. (2001) found that endorsing this criterion was associated with increased odds of seeking treatment for an AUD, and Preuss et al. (2014) suggested that the ''repeated attempts to quit/ control use'' should be considered to reflect mild AUD in their alternative classification system. Few studies have examined item difficulty and discrimination parameters for DSM-5 AUD criteria in general, and none have examined these parameters in a diverse treatment-seeking sample. The current study suggested that the ''withdrawal,'' ''social/interpersonal problems related to use,'' and ''activities given up to use'' criteria had the highest discriminative ability, whereas the ''repeated attempts to quit/control use,'' ''tolerance,'' and ''drinking more/longer than planned'' criteria had the lowest discriminative ability. These results are comparable with results from IRT analyses in a nontreatment-seeking Native American sample using DSM-IV-TR criteria (Gilder et al., 2011) and in an international sample of individuals who were consuming alcohol using DSM-5 criteria (80.5% of whom met criteria for an AUD; Preuss et al., 2014) . In these samples, ''social and interpersonal problems related to use'' (Gilder et al., 2011; Preuss et al., 2014) and ''activities given up to use'' (Preuss et al., 2014) had the highest discriminative ability. Similarly, the ''tolerance'' criterion had the lowest discriminative ability (Gilder et al., 2011; Preuss et al., 2014) .
In this Native American sample, less severe AUD was represented by ''repeated attempts to quit/control use,'' ''drinking more/longer than planned,'' and ''tolerance.'' These results directly reflect findings from other studies in which these items were also among the easiest to endorse (Gilder et al., 2011; Preuss et al., 2014) . More severe AUD was represented by endorsement of the ''much time spent using'' and the ''activities given up to use'' criteria, which coincide with results of the study by Preuss et al. In their Native American community sample, Gilder et al. (2011) found that ''withdrawal'' and ''activities given up to use'' were associated with greater severity. All the difficulty parameters in the current Native American sample had negative coefficients, which may reflect the fact that all participants in this sample were treatmentseeking and most had severe AUD, compared with other studies using nontreatment-seeking samples or a survey of individuals who were currently consuming alcohol (Gilder et al., 2011; Preuss et al., 2014; Hagman, 2017) .
The results from the IRT analysis suggest potentially useful treatment implications for AUD in this Native American sample. Specifically, many of the items that were most informative with respect to discrimination and severity reflected a narrowing of activities and interpersonal problems related to use. Given these findings, a treatment, such as the Community Reinforcement Approach (CRA; Meyers and Smith, 1995) , may be a useful intervention. CRA targets relationship happiness and focuses on increasing pleasant reinforcing activities rather than just on stopping alcohol use. Results from an evaluation study and a pilot study suggest the efficacy of the CRA approach in Native American samples (Miller et al., 1999; Venner et al., 2016) , and the results from the current study suggest a CRA framework for treatment may also be beneficial and address particularly salient consequences of problematic alcohol use in this sample.
Limitations and Future Directions
The current study had several limitations. First, the sample size used in this study was small, and included a sample of Native Americans from one tribe in the southwestern United States. Future studies should replicate these findings using larger samples and examine whether these results generalize to other Native American and Indigenous groups. Second, these data relied on self-report recall of alcohol use and alcohol-related problems over the past year, which may be subject to recall bias. Third, this study used an adapted version of the SCID for DSM-IV-TR to assess for DSM-5 criteria. Future studies should continue to assess the validity of the SCID for DSM-5 in diverse groups. However, in the current study, the wording used in the different versions of the SCID was quite similar, the craving criterion was assessed using almost identical prompts, and a comparable procedure was used in previous studies to help advise and test proposed changes made in the diagnostic criteria for AUD from DSM-IV-TR to DSM-5 (Borges et al., 2011 ).
CONCLUSIONS
The current study provides preliminary support for the validity of the DSM-5 AUD diagnostic criteria as a single continuum in a sample of Native Americans seeking treatment for substance use concerns. Additionally, this is the first study to examine the DSM-5 AUD criteria using IRT analyses in a diverse sample of treatment-seeking individuals. These findings suggest that ''social and interpersonal problems related to use'' and ''activities give up to use'' may be more informative criteria for assessing AUD severity in treatment-seeking Native American samples, whereas ''repeated attempts to quit/control use'' and ''drinking more/longer than planned'' may be less informative. Future research with other Native American and Indigenous populations will shed light on the cross-cultural applicability of the DSM-5 AUD diagnostic criteria and may highlight important cultural considerations in conceptualization, measurement, and treatment of AUD.
